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The amount of municipal waste generated increases globally every year and has 
numerous negative impacts on the environment. To ensure availability of materi-
als and sustainable production, recycling and reuse of materials are vital, which 
require segregation of waste based on the type of materials. Households gener-
ate a major portion of municipal waste, including many materials that can be re-
used and recycled. Therefore, the segregation of household waste, and espe-
cially source segregation becomes significant. Recycling rates in Finland have 
recently plateaued and more effort and resources are being put into increasing 
the recycling rates. The role of students in sorting of household waste and recy-
cling was studied to identify the barriers and promoters towards source segrega-
tion and recycling behaviour. A survey study was carried out in order to assess 
the rate of sorting and recycling among students.  
 
The data were collected from 106 students from two groups and predictions about 
various groups were made and factors that would promote source segregation of 
household waste among students were identified. The survey results as well as 
the predicted results show that the students sort and recycle the household waste 
at a rate higher than that of the region’s average rate, but the current collection 
and infrastructure need improvement if the rates are to improve. Close to 90% of 
the participants sorted their household waste. The predicted rates of sorting 
household waste for various groups of students ranged from 73% to 81%, which 
were considerably higher than the average rate (63%) for the region.  
 
The main factor that motivated students to engage in sorting and recycling was 
the knowledge about the significance of sorting and recycling. The convenience 
of having the mixed waste bin and in addition a lack of bins (both inside and 
outside the apartments) for different types of waste inhibit thorough sorting. A 
lack of space for bins inside the apartments is also a limiting factor. Providing 
more bins, especially separate bins for plastic waste along with easier ways to 
sort and store the waste can improve the recycling rates.  
Key words: waste management, source segregation, municipal solid waste, 
household waste, recycling 
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1 INTRODUCTION 
 
 
In contemporary economy, the consequences of increasing quantity and types of 
waste are plentiful, and the perils of enormous amounts and several types of 
waste generated threaten both humans- individuals and societies, and ecosys-
tems equally (UNEP n.d.). Uncollected waste can lead to spreading of communi-
cable diseases, which directly impacts human health and can exacerbate the ef-
fects of natural disaster such as floods. Practices such as open dumping and 
open burning of waste pollute land, water, and air, and accelerates climate 
change. The nature of societal impact varies from economic costs such as post-
disaster remediation costs and increased health care expenditures to decrease 
in human productivity. (ISWA 2015)  
 
The rapid urbanization and rising populations are seen as drivers of heightened 
waste generation in a 2018 report by World Bank. Another key reason attributed 
to waste generation, among other things, is the conventional linear model of ‘take-
make-waste’ approach (Ellen McArthur Foundation n.d.). The EEA notes that the 
methods of production and consumption of materials also play a major role in the 
surge of waste generated (EEA 2016).  
 
Amongst the many recommendations for reducing the impacts of waste gener-
ated, source segregation and separate collection is vital as it forms the base for 
utilisation of waste generated (WHO Europe 2016). It allows provision for reuse, 
recycling as well as recovery and lowers the necessity for discarding, in line with 
circular economy principles (EEA  2019). Sorting of waste facilitates the reuse of 
materials, thus conserving energy as well as resources. 
 
The purpose of the study was to identify factors that act as barriers and the main 
promoting elements towards source segregation of household waste among stu-
dents in Tampere, Finland. This would also shed light into the efficacy of the cur-
rent waste management and collection methods employed in the buildings under 
study. Finally, the study also intended to identify prospective ways to stimulate 
and thus improve source segregation of household waste among the students. 
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2 WASTE GENERATION AND MANAGEMENT 
 
Estimates indicate that the annual collection of solid waste amounts to a massive 
11.2 billion tons globally (UNEP n.d.). In the summary of Global Waste Manage-
ment Outlook (GWMO) published in 2015 by UNEP (United Nations Environment 
Programme) and ISWA (International Solid Waste Association), the Municipal 
Solid Waste (MSW) generation amounted to two billion tonnes per year, whereas 
the total urban solid waste (industries, construction, households) generation 
stood between seven to ten billion tonnes. A World Bank Report reckons a 70% 
growth in global waste generation if no urgent measures are employed (World 
Bank 2018).  
 
The European Environment Agency estimates the increase in annual average 
rate of waste generated in the OECD European area to be around three percent-
age since 1985 (EEA 2016). According to European Commission, the amount of 
household waste produced by a single person averages to around half a tonne 
per annum (European Commission 2020).  
 
In the European Union, the fundamental notions and definitions pertaining to 
waste management has been laid out in the Waste Framework Directive (Di-
rective 2008/98/EC on waste). In addition to definitions, the framework also co-
vers standards for sustainable and effective managing of waste (European Com-
mission 2019).  
 
 
 
FIGURE 1.  Waste Hierarchy as per the Waste Framework Directive (European 
Commission 2008) 
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A waste management hierarchy has also been presented to aid the member 
states in producing legislation associated with waste management and policies 
pertaining to the management of waste. As seen in the Figure 1, the disposal of 
waste is to be considered as the last objective and the prevention of waste is 
given top priority in the hierarchy. (European Commission 2019) 
 
The directive further presents key principles such as the ¨Polluter Pays Principle 
(PPP)¨ which transfers the responsibility of ensuring the acceptable state of the 
environment to the producers and ¨Extended Producer Responsibility (EPR)¨ in 
which the responsibility of the producers is extended to the end-of-use or the end-
of-life stages of the product’s life cycle. Additionally, recycling and recovery tar-
gets to be achieved by 2020 were also presented. The target for preparing for re-
use and recycling of particular materials from household waste and wastes from 
similar origins was set at 50%, while for construction and demolition wastes, the 
goal was set at 70%. In a revision later, new goals for recycling and reuse of 
municipal waste were set in the new Circular Economy package. The goals are 
now set bat 55% for 2025, 60% for 2030 and 65% for 2035 (Europarl 2018).  
 
The municipal waste generated in Finland grew by eight percentage in 2018 in 
comparison with 2017, totalling more than 3 million tonnes. There were also in-
crease in the generation of waste per inhabitant as well as the quantity of mixed 
waste generated. While the production of mixed waste grew by more than 20% 
compared to 2017, the quantity of waste generated per inhabitant increased by 
50 kg to around 550 kg in 2018 compared to 500 kg/inhabitant in early 2010s. 
(Tilastokeskus 2020.)  
 
In the Environmental Implementation Review published by European Commis-
sion in 2019, the current state of waste management in Finland was reviewed. 
According to the country report for Finland, there has been substantial decrease 
in landfilling since 2013, coming down to below 10 kg per capita in 2017 com-
pared to more than 100 kg per capita in 2013. The amount of waste that was 
incinerated for energy production has stayed steady since 2014 until 2017 at 
nearly 60% (Figure 3).  
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FIGURE 2. Treatment of municipal waste in Finland from 2010 to 2017 (European 
Commission 2019) 
 
Significant rise in rate of recycling was also noted in the years 2015-2017 in com-
parison with the rates from 2010-2014 (Figure 4). The municipal waste recycling 
rates grew from 33% in 2013 to 42% in 2016 and went down to 41% in 2017 but 
appears to have remained at this rate which is below the EU average which is 
46%. 
 
FIGURE 3. Municipal waste recycling rate from 2010-2017 in Finland (European 
Commission 2019) 
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The main reasons cited for this improvement include the focus on separate col-
lection, the deposit refund scheme (Pantti system) for cans and bottles, and an 
increase in the rates of collecting biowaste separately (European Commission 
2019). 
 
Even with all the endeavours and efforts put into recycling, Finland was placed in 
the ‘Early Warning report’ as it stands to miss out on the 50% recycling target by 
2020. The main recommendations of the commission included setting compul-
sory recycling targets for municipalities corresponding to national target of 50% 
as well as introducing additional conditions for sorting waste. (European Com-
mission 2019) 
 
The key solution advocated by many to reduce the negative impacts and improve 
the efficiency of waste management practices is to minimise the waste. The EPA 
suggests reduction or prevention at the source, and recycling and composting as 
means to slash the amount of waste being disposed of, while the GWMO also 
sees the 3Rs (reduce, reuse, recycle) as opportunities to bring down the invest-
ment required for setting up treatment and disposal facilities. The GWMO further 
goes on to explain four groups of actions based on circular economy principles 
as means to reduce and handle waste. The World Bank report suggests similar 
solutions as well and sees financing, policy, and planning decisions as the key.   
 
Even though preventing waste generation by designing out the waste seems to 
be the best way to tackle the issue, it will be a rather time-consuming process, 
depending on the capabilities of the companies, availability of alternative meth-
ods and materials, etc. In many EU countries, the rates of reuse and recycling 
are quite low and the percentage of household waste that is recycled and reused 
stands at 40% with more than 80% of municipal waste still going into landfills 
(European Commission/Eurostat 2018). Therefore, the best option at hand now 
is to reuse, recycle and recover materials from the waste streams. And to facilitate 
this, segregation of waste is quite important. Thus source segregation of house-
hold waste is vital if the recycling and reuse rates are to be improved.  
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3 RESEARCH QUESTIONS AND DESIGN 
 
 
3.1 RESEARCH QUESTIONS 
 
Sorting waste can be complicated as the means of collection varies according to 
the type of waste and location. The lack of knowledge about what waste goes 
where also dissuades sorting of waste. Moreover, a variety of factors influence 
the decision to sort waste. 
 
The initial idea for this study was inspired by the sights of overflowing mixed 
waste bins from time to time, as seen in the Picture 1 below.  
 
 
PICTURE 1. Overflowing mixed waste bin in one of the TOAS buildings (Mukun-
dan, 2019) 
 
Even though the bins shown above are shared by the inhabitants of the apartment 
building together with at least 2 businesses (restaurants), there have been many 
occasions when the bins were full, and bags of waste were left outside. These 
occasions sparked curiosity as to whether the inhabitants sorted their waste or if 
they just utilised the mixed waste bin.  
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The study was done to understand the current level of source segregation of 
household waste and recycling among students in two groups based on location 
and field of study. The first group (hereafter referred to as Group A) consisted of 
inhabitants of seven TOAS apartments in Kaleva region in Tampere. The second 
study group (hereafter referred to as Group B) was the students of the Environ-
mental Engineering degree programme at TAMK. 
 
Furthermore, identification of key hurdles that lead the students to not sort or 
recycle as well as elements that promote source segregation and recycling was 
also a goal. By doing this, the efficiency of the current waste management sys-
tems, information provided about waste sorting and the employed collection 
methods could be analysed and it was expected to identify prospective ways to 
stimulate and thus improve source segregation of household waste among the 
students. 
 
The study also intended to lay the foundation for future qualitative and quantita-
tive studies to improve the waste management practices.  
 
The main research questions were: 
 
1. How efficiently do the students sort their household waste? 
2. How efficient are the current waste management practices and infrastruc-
ture? 
3. What are the promoters and barriers for sorting of household waste among 
the students? 
4. What factors could improve the efficiency of waste collection and recycling 
among students? 
 
 
3.2 RESEARCH DESIGN  
 
Tampere is a city in southern Finland and part of the Finnish region of Pirkanmaa. 
It is second largest Finnish city in terms of area with and the third largest city in 
Finland in terms of population (Statista 2018). It is also the biggest inland city in 
the Nordic countries (Visit Tampere). The population in 2018 was 235,239 (City 
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of Tampere 2019). As per the Tampere University website, there were about 
30000 students studying in the new Tampere University and Tampere university 
of Applied Sciences combined. (TUNI 2018) 
 
Separate collection of mixed waste that cannot be salvaged is a requirement for 
residential buildings. Similarly, facilities for collecting paper and biowaste are also 
mandatory (City of Tampere). The regional waste management company Pir-
kanmaan Jätehuolto Oy (PJH Oy) is in charge of collecting, moving, and handling 
household waste in Tampere, along with 16 other municipalities. In total, it serves 
444,000 inhabitants in 17 municipalities (PJH Oy 2019).  
 
The Kaleva district in Tampere is located on the eastern part of the city. According 
to the National Board of Antiquities (Museovirasto), Kaleva is ¨one of the most 
cohesive and extensive districts, implemented after the second world war in ac-
cordance with the zoning principles of functionalism¨ (rky.fi 2009). The proximity 
to many schools and all the university campuses makes it an ideal location for 
students.  
 
 
FIGURE 4. Map of Kaleva district (Museovirasto) 
 
Founded 60 years ago, TOAS (Tampereen opiskelija-asuntosäätiö) is a student 
housing foundation in Tampere that provides student housing in various parts of 
the city. Besides renting student apartments, TOAS is also involved in construc-
tion and management of the properties. In Kaleva alone, TOAS has more than 
15 apartments in ten locations. (TOAS 2019) 
 
13 
 
Two groups of potential participants were identified, and a survey study was car-
ried out to understand the waste segregation and recycling practices among the 
participants as well as the perception of the participants towards segregation of 
waste and recycling. A survey was created for the purpose of the research and 
distributed through various online channels. 
 
While creating the survey, a sort of pre-survey was done to gather information for 
the fifth section of the survey. This was done by asking the members of the stu-
dent club of Environmental Engineering degree programme at TAMK, the alumni 
of the Degree programme in Energy and Environmental Engineering at TAMK 
(Tampere University of Applied Sciences) and a few Finnish friends of the author. 
This was done to ensure that all perspectives regarding waste sorting behaviour 
could be included in the survey and minimise the respondents’ effort in filling it. 
 
From the pre-survey, many reasons for sorting or not sorting waste were gath-
ered, most of which were further grouped under one of the three categories- be-
havioural, knowledge or infrastructure related. While sorting was generally car-
ried out owing to either environmental, behavioural, or knowledge-based rea-
sons, the pre-survey strongly suggested that infrastructure or knowledge-related 
issues along with behavioural reasons was behind the decision to not sort. 
 
The survey was distributed among two study groups, both consisting of students. 
To increase the number of responses, a reward was also included for the partic-
ipants, which would depend upon the total number of responses received. The 
groups had two weeks to respond to the survey. 
 
The first group (hereafter referred to as Group A) consisted of inhabitants of 
seven TOAS apartments in Kaleva region in Tampere. The survey was distributed 
through four Facebook groups for the inhabitants of the seven apartments. Alt-
hough the primary intention was to also distribute printed versions of the surveys 
and/or printed version of appeal to fill the surveys and a link to the online survey, 
the unprecedented situation that arose due to the Corona virus situation meant 
that this would be impractical. Thus, the surveys were distributed only through 
Facebook groups, except for one apartment building where the author resides. In 
this building, a written note was also put on the notice board asking the residents 
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to respond to the survey. One major reason for choosing these apartments, other 
than the convenience of sending the survey to these apartments, was the location 
itself. The proximity of grocery stores of various sizes and high number of restau-
rants was a key factor. After the first post asking to fill out the survey, a reminder 
was sent out through the same Facebook groups. 
 
The second study group (hereafter referred to as Group B) was the students of 
the Environmental Engineering degree programme at TAMK. The survey distri-
bution was done through various channels, including a WhatsApp group for the 
members of GLOBE, the student club of Environmental Engineering degree pro-
gramme at TAMK as well as WhatsApp groups for the various years. Another 
medium employed was emails sent out to the current students of all years of the 
degree programme through GLOBE. As in the case of the other Group A, remind-
ers were sent out through the same WhatsApp groups and via emails to Group B 
prompting them about filling the survey.  
 
Two separate surveys were made for groups A and B. Although the questions 
were mostly the same, there were a few differences in the content. Since most 
respondents in group A were assumed to be Finnish in comparison with the mem-
bers of group B, the survey for group A had both Finnish and English text. This 
assumption was made mainly since group A consisted of residents of TOAS 
apartments and belonged to various fields of study. Whereas in case of group B, 
all the members were in the same degree programme and the language of in-
struction was English, and hence the text was in English. For group A, there was 
an option to choose the TOAS apartment they lived in, which was replaced by an 
option to choose between student housing apartments or private apartments in 
case of group B. The option to choose field of study was omitted for group B as 
all of them belonged to the same degree programme. The survey sent out to 
Group A can be seen in the appendices (Appendix 1). Since the survey for Group 
B was pretty much the same, this has not been included. 
 
The survey was divided into six sections. The first section explained about the 
topic of the survey, the privacy and use of data provided by the respondents and 
the details of the prize draw. The second section provided instructions for filling 
the survey and gathered information about the household and the inhabitants. In 
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the third section, the questions were aimed at finding out the waste generation 
and disposal, and the fourth section consisted of questions related to the waste 
sorting and recycling. The fifth section delved into the sorting behaviour among 
the respondents, and finally in the sixth section the respondents had the chance 
to opt to take part in the prize draw. There were multiple-choice questions, ques-
tions that could be answered with more than one option and a few which war-
ranted a written answer. The survey was made in such a way that it was easy to 
fill and consumed very little time to fill.  
 
First section contained the information regarding the reason for the survey. In 
addition, the privacy of the data provided and the rules for the prize draw was 
also explained. In the second section the questions were designed to understand 
the details about the household and the inhabitants. Of particular interests were 
the demographics of the respondents including the age, sex, field and level of 
education, and nationality, and the average monthly income and the shopping 
habits of the respondents. The intention was to identify if any of these compo-
nents significantly factored in the waste generation or disposal behaviours of the 
respondents.  
 
It was also important to get a basic idea about the quantity of waste generated 
along with the quality of the generated waste. In addition, the interval between 
two consecutive disposals was also asked about. Hence, in the third section the 
respondents were asked to provide information such as the approximate time 
between two consecutive disposals, the approximate amounts of waste gener-
ated during this period and the common, the most common and least common 
types of waste generated in their household. To make it easier for the respond-
ents, general definitions of terms that were repetitively used, such as ‘waste’, 
‘biowaste’, ‘sorting/segregation’, ‘collection’, and ‘separate collection’ were pro-
vided. The definitions were taken from the EU Waste Directive 2008/98 (Eurpean 
Commission 2008).   
 
The questions in the short segment of the fourth section of the survey were de-
signed to gauge the respondents’ waste management practices including sorting 
and other recycling practices (such as the use of ‘pantti’ system). Identifying the 
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underlying behavioural reasons that defined the perception towards source seg-
regation of waste was the major objective of the research and the fifth section of 
the survey aimed at gathering information regarding the same. The main theme 
of this section was sorting behaviour and why or why not the respondent engaged 
in sorting their household waste. In addition, there respondents were also asked 
about how their friends or acquaintances perceived the subject of waste segre-
gation. Finally, the factors that could motivate the respondent were provided to 
choose from, based on the other questions of this section as well as the pre-
survey. If none of the options motivated them, they could also suggest options. 
In the final section, the respondents had the chance to opt in for the prize draw 
by providing their email address. 
 
Based on the sample size and population size, confidence intervals were calcu-
lated for various groups. All calculations were done using the Sample Size Cal-
culator by Creative Research Systems (Surveysystems.com 2012). 
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4 RESULTS 
 
 
4.1 Group A (TOAS apartments) 
 
A total of 46 responses were received from the residents of the seven TOAS 
apartments in Kaleva. The highest number of respondents were from TOAS Ni-
nansampo (15) while there were only three and four responses were received 
from the residents of Vanha Domus and Jarinsampo, respectively. From other 
apartments, five (Nuoli), six (Uusi Domus and Keihäs) and seven (Pirjonsampo) 
responses were received. (Figure 5). 
 
 
FIGURE 5. Percentage of residents from each of the toas apartments studied 
(Group A) 
 
Of the respondents, 56,5% (26) lived in studio apartments, while 8,7% (4) lived 
in shared apartments, and 34,8% (16) lived in family apartments (Figure 6).  
 
 
FIGURE 6. Types of apartments the respondents lived in (Group A) 
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There were 29 apartments where there was only one inhabitant, while 14 apart-
ments had two residents and three apartments had three inhabitants.. 
 
 
4.1.1 Shopping habits and waste disposal (Group A) 
 
Most of the respondents shopped at least twice a week. Nearly 60% of the re-
spondents shopped twice a week, while close to 35% shopped every other day. 
The rest shopped once a week (Figure 7).  
 
 
FIGURE 7. Frequency of shopping (Group A) 
 
As seen in Figure 8, 50% of the respondents disposed of the household waste 
twice a week, while the waste disposal was done once a week by 37%.   
 
FIGURE 8. Frequency of waste disposal (Group A) 
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Only one respondent said that they carried out the waste disposal once a month, 
whereas the rest of the respondents did it once in two weeks or every other day. 
None of the respondents disposed of the waste generated daily.  
 
Biowaste was disposed of once a week by more than 45% of the respondents 
and twice a week by more than 41% (Figure 9). The rest of the respondents did 
it either every other day or once a month. 
 
 
FIGURE 9. Frequency of biowaste disposal (Group A) 
 
Nearly 72% of the respondents bought separate bags to store and carry the waste 
to the disposal site. 61% of the respondents used carry bags they bought from 
the stores to carry the waste, including some the respondents who bought sepa-
rate trash bags. Only 15% of the respondents used their own trash bins to carry 
the waste and 28% used the bins provided by TOAS to carry the waste to the 
disposal site. 
 
Biowaste and food packaging (plastic) were generated in the 90% and 95% of 
the households, while other food packaging (other than plastic) was produced 
more than 80% of households and paper in almost 75% of the households. Waste 
metal, glass and cartons were generated in less than 20% of the households. 
 
Among the common types of waste generated, the most frequent type of waste 
generated was food packaging (plastic) with 63% of respondents choosing this 
option (Figure 10). For more than 20% of the respondents, biowaste was the most 
common waste, and 13% of the respondents chose food packaging (cartons). 
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Paper was the most common type of waste in only less than three percentage of 
the households.  
 
 
FIGURE 10. Most common type of waste generated (Group A) 
 
Takeaway containers were the least common type of waste with 50% of the re-
spondents selecting this option. Plastics other than food packaging was the sec-
ond least common type of waste while more than 10% respondents said that pa-
per was the least common type of waste generated in their household (Figure 
11).  
 
 
FIGURE 11. Least common type of waste generated (Group A) 
 
More than 80% of the respondents said that they sorted their waste in the apart-
ment itself, whereas nearly five percentage of the respondents collected the 
waste together and sorted it at the disposal site. Nearly nine percentage of the 
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respondents only sorted the waste at times while close to five percentage did not 
sort at all (Figure 12) 
 
 
FIGURE 12. Sorting behaviour among the respondents (Group A) 
 
While more than 90% of the respondents said that they used the mixed-waste 
bin, nearly 75% also separated biowaste. Paper was separately disposed of by 
87% of the respondents and glass by more than 80%. Cartons were separately 
disposed of by nearly 70%, and cardboard packaging and metal by nearly 80%. 
Plastic bottles were also disposed of separately by nearly 85% of the respondents 
but e-waste was segregated by only about 46%.  
 
Interestingly, 100% of the respondents utilised the ‘pantti’ system (Figure 13) and 
returned the bottles and cans for recycling.  
 
FIGURE 13. Percentage of respondents who utilised deposit refund scheme 
(Group A)  
22 
 
Nearly to 90% of the respondents used the return system to get the deposit back. 
For almost 46% of the respondents, the proximity of the return sites was also the 
reason and about 80% did so because they also wanted to recycle. 
 
4.1.2 Motivation for sorting and not sorting (Group A) 
 
As for the main reason for sorting their household waste, close to 95% of the 
respondents understood the importance of sorting the waste and agreed that it is 
good for the environment. Equal number of respondents cited the reason for them 
sorting the waste as their parents sorting and recycling waste as well as recog-
nising the importance of segregating the waste themselves. Only in the case of 
less than 10% of the respondents each the reason for sorting was that their part-
ner, roommate, or friends influencing them to do so.  
 
When asked about reasons they have heard from someone else for sorting 
household waste, nearly 90% of the respondents said that the main reason was 
that the person knew it was good for the environment. 37% said that it was be-
cause the person’s parents used to sort and recycle, while according to nearly 
40% of the respondents, learning about the importance of segregation of waste 
from school was the reason. Close to 35% said that the person had learned about 
the importance of sorting waste on their own, and 37% of the respondents said it 
was because the person’s friends sorted and recycled. 26% said that the reason 
they have heard is that the partner or roommate influenced the person’s sorting 
behaviour. 
 
The main reason for not sorting the waste pointed out by the respondents was 
that there was not enough space for separate bins to collect the waste separately 
in the apartment itself. The second most common reason was the convenience 
of dumping everything in the mixed waste bin. Not having enough bins provided 
for different types of waste was mentioned by nearly 20% of the respondents. 
Between five and ten percentage of the respondents provided reasons such as 
not being motivated, lack of knowledge regarding how to sort, convenience of not 
sorting waste, and generating only a small amount of waste for not sorting. Less 
than five percentage of the respondents cited reasons such as not wanting to 
spend time for sorting, their parents not sorting the waste or that a single person 
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sorting or not sorting does not make a difference. Many of the other respondents 
who sorted their waste wrote that they sorted in the ‘other reasons’ option pro-
vided. One respondent pointed out that even though they wanted to sort and re-
cycle, since the waste is too dirty to be recycled, it made more sense to put it in 
the mixed waste than cleaning it. According to another respondent, the odour 
from biowaste kept them from sorting into separate categories, while one re-
spondent said that they try to recycle. 
 
As for the justifications the respondents heard from someone they knew who did 
not sort or recycle for doing so, the central one was that the person felt that it was 
easier to dispose everything of in the mixed waste bin. More than 50% of the 
respondents also heard that the person was not motivated to sort the waste. The 
time consumed for sorting as well as the lack of knowledge on how to sort the 
waste was selected by more than 30% of the respondents. Not having enough 
bins or enough space for separate bins was another key reason for someone not 
sorting their waste according to nearly 40% of the respondents. 37% of the re-
spondents had also heard that a single person sorting or not sorting was not going 
to make a difference. More than 25% said that they had heard the reason to be 
that the parents not sorting or recycling whereas less than 20% of the time there 
was very little amount of waste generated. The convenience of not sorting was 
mentioned by more than 10% of the respondents as a reason they had heard 
from someone for not sorting. 
 
More than 60% of the respondents said that having more bins inside the apart-
ment would motivate them to sort the waste more thoroughly. Roughly 50% of 
the respondents were of the opinion that having more bins for different types of 
waste at the disposal site as well as an easier way to store the waste would en-
courage them to sort more thoroughly. Easier ways to sort and providing more 
information would persuade nearly 25% of the respondents. Less than 20% of 
the respondents said that having more information about the waste collected or 
having incentives for sorting waste would be a motivating factor. Roughly 10% 
said that more information on waste generation in the household or the signifi-
cance of sorting and recycling would make them sort more thoroughly. Other than 
the provided suggestions, the main factor many of the respondents suggested 
was having a separate bin for plastic waste at the disposal site.   
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4.2 Group B (ENVE students) 
 
A total of 60 responses were received from the group consisting of ENVE/IDEE 
students. Nearly 50% of the respondents lived in TOAS apartments, 25% in pri-
vate housing and roughly 14% each in POAS apartment or own apartments as 
seen (Figure 14). 
 
FIGURE 14. Ownership of apartments (Group B) 
 
Thirty percent of the respondents lived in studio apartments and 23,3% lived in 
shared apartments. The rest of the respondents lived in family apartments of var-
ious sizes. The types of apartments and the percentage of respondents living in 
each type is shown in Figure 15. 
 
 
FIGURE 15. Types of apartments the respondents lived in (Group B) 
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4.2.1 Shopping behaviour and waste disposal (Group B) 
 
Around 45% of the respondents shopped twice a week, while 35% shopped every 
other day. Close to 10% shopped either once a week or once in two weeks, 
whereas one respondent each shopped either once a month or daily. The fre-
quency of shopping by the respondents can be seen in Figure 16. 
 
 
FIGURE 16. Frequency of shopping (Group B) 
 
The waste disposal was carried out once a week by nearly 45% of the respond-
ents whereas close to 30% did it twice a week. 10% did it every other day while 
more than 10% did it every other week. Five percentage of the respondents dis-
posed of the waste daily and 1 respondent only did it once a month (Figure 17).  
 
FIGURE 17. Frequency of waste disposal (Group B) 
 
Between 50-60% of the respondents said they bought separate trash bags. The 
same percentage, including some of the respondents who bought separate trash 
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bags also used carry bags to dispose of the waste. While 30% of all the respond-
ents used their own trash bins, 20% used the trash bins provided by the housing 
company for carrying the waste to the disposal site.   
 
In the case of biowaste, the frequency of disposal is shown in Figure 18. The 
disposal of biowaste was carried out once a week by 41.7% and twice a week by 
more than 30%. 10% of the respondents said they disposed of the biowaste only 
once a month and close to 10% did it every other day. The rest of the respondents 
did it once every other week or daily.  
 
 
FIGURE 18. Frequency of biowaste disposal (Group B) 
 
More than 90% of the households generated food packaging waste, both plastics 
and cartons and 80% generated biowaste, while nearly 60% of the households 
also generated paper waste.  
 
FIGURE 19. Most common type of waste generated (Group B) 
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The most common type of waste generated was plastic food packaging and sec-
ond most common type of waste generated was biowaste. Figure 19 shows the 
most common types of waste generated in case of Group A. The least common 
waste was paper and other plastic waste not including the food packaging. From 
Figure 20, it can be seen that takeaway containers were the third least common 
type of waste generated.  
 
 
FIGURE 20. Least common type of waste generated (Group B) 
 
80% of the respondents collected the different types of waste separately while 
11,7% separated the waste at the disposal site. Four respondents said they 
sorted occasionally, and one respondent did not sort at all as can be seen from 
Figure 21. 
 
FIGURE 21. Sorting behaviour among the respondents (Group B) 
 
Nearly 90% of the respondents produced mixed waste and 83.3% sorted the bio-
waste. 75% of the respondents sorted glass and paper separately, and 78,3% 
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separately disposed of cartons. Around 70% of the respondents also separately 
disposed of metal, carboard packaging and plastic bottles. Electronic waste was 
separated by 45% of the respondents. Very high percentages of sorting were 
observed in all categories of waste. Figure 22 shows the categories into which 
waste was sorted into.  
 
FIGURE 22. Categories into which waste was sorted (Group B) 
 
More than 90% of the respondents used the bottle/can return system while the 
rest did it infrequently as seen from Figure 23. More than 75% did it to get the 
deposit back and because they wanted to recycle.  
 
FIGURE 23. Percentage of respondents who utilised deposit refund scheme 
(Group B)  
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4.2.2 Motivation for sorting and not sorting (Group B) 
 
More than 90% of the respondents sorted the household waste as it was good 
for the environment. While almost 50% said they learned the importance at 
school, more than 60% said they learned the importance themselves. Close to 
35% said that their parents sorting, or recycling was a reason.  
 
The respondents were asked about reasons they had heard from people they 
knew for sorting their waste. Almost 90% of the respondents heard from someone 
they knew that they sorted waste since it was good for the environment. Nearly 
50% said that the reason they had heard was because the person’s parents re-
cycled, and 45% said that the person learning the importance of sorting and re-
cycling at school was cited as a reason for engaging in sorting. More than 50% 
said learning the importance was also a factor while close to 40% and 30% re-
spectively said it was because either their roommate/partner made them recycle 
or because their friends sorted waste. 
 
The main deterring factor that led to not sorting or having mixed waste was either 
small amount of waste generated or the convenience of putting everything in the 
mixed waste. Lack of enough bins for different kinds of waste as well as lack of 
space for different bins in the household was also cited by many.  
 
As for the reasons the respondents had heard from someone they knew, the most 
common one was the convenience of using the mixed waste bin instead of sort-
ing. Second most common reason was the perception that sorting or not sorting 
by a single person was not going to change anything. Lack of motivation, time 
taken for sorting, lack of knowledge, convenience in not sorting, etc were com-
mon justifications that the respondents had heard from someone who did not sort. 
 
With between 40 and 50% of the respondents choosing these options, the main 
factors that would encourage more thorough sorting and recycling appears to be: 
• More bins inside the apartment 
• More bins at the disposal site 
• Better waste collection method 
• More information on how to sort 
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• Easier way to sort 
 
25-30% of the respondents also mentioned that an easier way to store the waste, 
more information about the waste collected and more information on why sorting 
is important would encourage them to sort more efficiently. The main suggestion 
other than this was to have a separate bin for plastic at every disposal site.  
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5 ANALYSIS AND COMPARISON OF SURVEY RESULTS 
 
5.1 Analysis of results 
 
A variety of demographic information were collected, including age, nationality, 
gender, income, type of apartment, number of inhabitants in the apartment, edu-
cation, and employment status. But no distinctive relations were found between 
the sorting behaviour and the demographics of the respondents in either groups. 
This could be due to the fact that very high percentages of respondents in both 
the groups sorted their household waste.  
 
According to a study commissioned by PJH Oy, it was found that 63% of people 
in Pirkanmaa sorted the waste and recycled. The rate of recycling was quite high 
in case of paper with 98% of recycling achieved. The rates of biowaste and plastic 
packaging are on the lower side and needs improving at 67% and 43% respec-
tively. The 2019 survey was answered by 867 people between the ages of 15 to 
79 from various parts of Pirkanmaa. This means a confidence interval of less than 
four percentage at 95% confidence level (PJH Oy 2020). 
 
Nearly 87% of the respondents in Group A sorted their household waste, with 
close to 83% collecting the waste separately in the apartment itself and the rest 
separately disposing of the waste. Only two respondents (4,3%) said that they 
did not sort at all. Statistically, at a confidence level of 95% the confidence interval 
was found to be 13.8%. Thus, in case of group A it can be assumed that the 
answer reflects the sorting behaviour of at least (87-13.8) % of the total number 
of inhabitants, which was more than 73%. This is higher than what PJH Oy’s 
study had found (PJH Oy 2020).  
 
The main types of waste generated was food packaging. This is in line with the 
frequency of shopping as close to 95% of the respondents shopped at least twice 
a week and spending an average of 72 euros/week on food. It was interesting to 
see that the income and number of inhabitants only in very few cases had an 
effect on the weekly average expenditure on food. Even though most households 
generated biowaste, it was the most common waste in only about one-fifths of 
the households. This could mean that food wastage is quite low, but also might 
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be the result of the diet followed by the inhabitants as most vegetables and fruits 
come without a packaging.   
 
Even the ones who sorted their waste had to make use of the mixed waste bins. 
This could be representative of most of the inhabitants of the apartments as it is 
very hard to properly separate each kind of waste and not utilise the mixed waste 
bin at all. In addition to effort to sort, it would also largely depend on the availability 
of bins for different kinds of waste at the point of disposal. Similarly, it can be 
assumed that most of the inhabitants return cans and bottles to the return points 
as not only will they get the deposit back, but there are many return points close 
by.  
 
The reasons for not sorting, mostly from the respondents who sorted pointed at 
the lack of space for more bins inside the apartment as well as lack of more bins, 
and the convenience of putting everything in the mixed waste bin as the main 
reasons for not sorting. Having more bins provided both inside the apartment and 
at the disposal site would motivate the majority of the respondents. In case of the 
people who did not sort at all or sorted sometimes, lack of motivation and the 
convenience of not sorting and using the mixed waste bin stood out as the main 
deterrents. The main motivating factors for these people would be easier way to 
sort and store.  
 
With 60 responses, the survey results can be said to represent the views of ±10% 
of the total number of ENVE/IDEE students with a confidence level of 95%. More 
than 90% of the respondents recycled and sorted their household waste, with 
80% of the respondents collecting the waste separately and the rest disposing it 
separately after collecting together. Food packaging and biowaste were the most 
common types of waste generated. Again, this is in line with the frequency of 
shopping as more than 70% of the respondents shopped at least twice a week. 
Biowaste was produced and segregated in 80% of the households but was the 
most common type of waste generated in only one-fourths of the households.  
 
It was very interesting to see that even though 88% of the respondents used the 
mixed waste bin, only in the case of about two percentage was the amount of 
waste that went into the mixed waste bin substantial. This shows that the students 
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in Group B tend to sort and recycle quite thoroughly. The percentages of all the 
categories the household waste is sorted into also reflects this. Interestingly, 
about eight percentage of the respondents only returned bottles and cans to the 
return points. Between 75-80% did it to get the money back, but also wanted to 
recycle.  
 
The main reason for sorting the waste was because the respondents thought it 
was good for the environment. Learning the importance as well as watching the 
parents sorting and recycling also seems to have influenced at least half of the 
respondents. The small amount of waste generated and the convenience of 
throwing everything in the mixed waste bin were the main deterrents when the 
respondents chose not to sort. Like Group A, the lack of bins was also a major 
deterrent in case of Group B. Similarly, more bins inside the apartment and at the 
disposal site would motivate the respondents to sort more thoroughly. In addition, 
better waste collection method, more information on how to sort and easier way 
to sort would also encourage better sorting practices. 
 
The total number of customers served by PJH Oy as per their website is 444,000 
in Pirkanmaa. Although this includes non-students and people from outside Tam-
pere, we can see how the students in Tampere sort and recycle in comparison 
with Pirkanmaa. Table 1 shows how the survey results compare to the PJH Oy 
study. 
 
TABLE 1. Survey results compared to PJH Oy study 
Group Sorting and 
recycling (%) 
Sample 
size 
Population Confidence 
Interval (±%) 
Pirkanmaa 63 867 444000 3.3 
Group A 87 46 500 13.8 
Group B 92 60 115 10 
 
In Table 2, the minimum percentage of students from various groups who sort 
and recycle is predicted relying on the data obtained from the survey. The confi-
dence intervals have been calculated at a confidence level of 95%. 
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TABLE 2. Percentage of students who sort and recycle in Tampere 
  Group Population Confidence In-
terval (±%) 
Projected 
minimum %  
PJH Study Pirkanmaa 444,000 3.3 63 
Survey results Group A - - 87 
Group B - - 92 
Predicting the 
minimum per-
centage who 
sort and recy-
cle based on 
survey results 
Group A 500 13.8 73.2 
Group B 115 10 82 
TOAS 5000 11.6 80.4 
TAMK 10000 12.6 79.4 
All (AMK and 
University) 
students 
in Tampere 
30000 9.5 80.5 
 
Assuming the number of students at TAMK to be around 10,000 and the number 
of students in Tampere University and TAMK to be around 30,000, we can use 
the data collected to get a general picture of recycling and sorting among students 
(AMK or University) in Tampere. With 106 responses in total from both the 
groups, for a population of 30,000 at 95% confidence level, the confidence inter-
val is less than 10%. Therefore, we can assume that close to 80% of all the stu-
dents (AMK or University) in Tampere sort their household waste and recycle. In 
case of students from TAMK, the confidence interval increases to 12%, so a little 
below 80% of the students from TAMK can be assumed to be engaged in sorting 
and recycling of their household waste.  
 
Similarly, assuming the total number of TOAS student apartments to be approxi-
mately 5000 (Opiskelijantampere n.d.), and combining the number of TOAs resi-
dents from Group B (a total of 28 students, out of whom 27 engaged in sorting 
and recycling) with that of Group A, the confidence interval found to be 11.6%.  
 
But it has to be noted that these might not be the actual cases since most of the 
people who attended the survey seemed to sort and recycle. The confidence in-
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tervals may be off by few percentages as there could have been duplicate an-
swers even though there were efforts to prevent this. The results are displayed in 
the increasing order of percentage of students who sort and recycle in Figure 24. 
 
 
FIGURE 24. Percentage of students from various groups who recycle in Tampere 
 
The higher percentages of recycling among the students could be due to reasons 
such as proximity to disposal sites as well as comparatively higher level of 
knowledge about waste sorting and its significance. 
 
Even though the students engage in recycling, the level and extent to which they 
recycled cannot be estimated from the results of this study as it became clear 
from the responses that even the respondents who sorted thoroughly had to uti-
lise the mixed waste bin owing to various reasons. Getting rid of the mixed waste 
bin or making the size smaller as well as providing more types of bins at the 
disposal site appears to be one solution that would improve sorting and recycling 
rates. 
 
5.2 Self-reflection about the survey 
 
The total number of responses received from Group A was 46 out of a total of 
around 500 members in the four Facebook groups used to distribute the survey. 
All the current inhabitants of these seven apartments might not be members of 
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these groups. It is also possible that only the people who sorted and recycled 
chose to answer the survey with the exception of a few people.  
 
The survey was done based on research that the author thought was sufficient, 
but that was not the case. There were also criticisms (from 4 respondents) about 
the limitation of some of the options provided. One of the main criticisms was that 
by making two of the questions that negated each other mandatory, the results 
of the survey would not reflect the true nature of the situation. The questions were 
‘Why do you sort?’ and ‘Why do you not sort?’. It would have been better to pro-
vide an option to state that the respondent had answered one of the questions 
and therefore did not have to answer the other question thereby avoiding the 
contradictory situation. But the reason why this was in fact the case, was the 
assumption that it would be impossible to sort and recycle 100% for a number of 
reasons. This, again, was not proper since the options to choose from if the re-
spondent did not sort did not include this reason. 
 
Even though the collection of data about waste generated in the households was 
attempted, the compilation of results was difficult due to the various scales at 
which the results were provided. This was one of the downsides of the survey, 
that there was no uniform scale (by weight or by volume) provided. The different 
types of bins that each apartment had as well as the different volumes of the 
shopping bags available were not considered properly. On retrospection, the sur-
vey should also have included questions regarding the diets and cooking habits 
of the respondents as many of the students would eat at school and infrequently 
cook at home.  There was also possible confusion due to how some of the ques-
tions were worded, or perhaps a lapse in concentration of the respondents as 
some of the responses did not seem realistic. There were also a few duplicate 
answers, with one person filling the survey twice, or two people from the same 
apartment answering the survey with the same data. Finally, it needs to be 
pointed out that future surveys should include the number of meals cooked at 
home as well as the ingredients to get a clearer picture about the waste gener-
ated. This is because, as previously mentioned, most fruits and vegetables does 
not come with a packaging and this would affect the amount of plastic waste gen-
erated to a large extent. In addition, in future studies, collection of data about the 
amount of waste generated can also give a clearer picture of the situation.  
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6 CONCLUSIONS 
 
 
The study was performed to understand the current level of source segregation 
of household waste and recycling among students in Tampere, from two groups 
based on location and field of study. The first group (Group A) consisted of in-
habitants of seven TOAS apartments in Kaleva region in Tampere. The second 
study group (Group B) consisted of the students of the Environmental Engineer-
ing degree programme at TAMK. 
 
The main research questions were: 
 
1. How efficiently do the students sort their household waste? 
2. How efficient are the current waste management practices and infrastruc-
ture? 
3. What are the promoters and barriers for sorting of household waste among 
the students? 
4. What factors could improve the efficiency of waste collection and recycling 
among students? 
 
In both the groups, the majority of the students recycled. In group A, 87% of the 
students who responded to the survey sorted and recycled, which allows us to 
assume statistically that at least 73% of the inhabitants in the seven TOAS apart-
ments studied do sort and recycle. Close to 13% of the respondents from Group 
A did not sort or recycle or only did so occasionally. With this data, it can be 
assumed that up to 27% of the total number of residents in the seven TOAS 
apartments may demonstrate similar approach towards sorting and recycling. 
Moreover, the percentage of people who sort and recycle in Group A are higher 
than that of the percentage of people who recycle in the whole Pirkanmaa region.  
 
In the case of Group B, more than 90% of the respondents claimed that they 
sorted and recycled the household waste. With more than half of the total number 
of students responding to the survey, it can be assumed that this would be the 
case for more than 80% of the total number of ENVE/IDEE students. This is again 
higher than the percentage of people who recycle in Pirkanmaa region. 
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Similarly, the percentage of students who sorted the household waste and recy-
cled from TAMK as well as TAMK and Tampere Universities combined were cal-
culated (Table 2) and these were again higher than the value for Pirkanmaa.  
 
Thus, in answering the first research question, most of the students sort their 
household waste and it can be concluded that even though there is room for im-
provement, the current sorting and recycling rate among the study groups are 
above average and highly satisfactory. 
 
Furthermore, identification of key hurdles that lead the students to not sort or 
recycle as well as elements that promote source segregation and recycling was 
also a goal. By doing this, the efficiency of the current waste management sys-
tems, information provided about waste sorting and the employed collection 
methods could be analysed and it was expected to identify prospective ways to 
stimulate and thus improve source segregation of household waste among the 
students. These points were the basis for the rest of the research questions.  
 
The results did not indicate any particular relations between the demographics 
and the sorting behaviour of the respondents, even in the case of respondents 
who sorted occasionally or those who seldom sorted their household waste. But 
other factors related to the sorting behaviour were evident from the survey results.  
 
From the results of both the groups, similar promoting elements could be identi-
fied. The main promoting factor for sorting of waste was realising the significance 
of sorting household waste and its effect on the environment. Learning about this 
significance from school or by themselves was an important reason for many, 
while parents indulging in sorting and recycling behaviour was also quite influen-
tial on many. Similar answers were received when asked for the reasons the re-
spondents had heard from someone they knew who sorted and recycled. As for 
the deterring factors, the key reason for not sorting was a lack of space in the 
apartment or lack of separate bins for collecting the waste separately. The con-
venience of disposing everything of in the mixed waste bin also discouraged 
many of the respondents from sorting the waste thoroughly. The convenience of 
the mixed waste bin was also cited as the main reason the respondents had 
heard from someone who did not engage in sorting their household waste.  
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Finally, the main factors that would motivate the students to sort their household 
waste more thoroughly were identified. These were to have more bins inside the 
apartment as well as at the disposal sites, and easier way to sort and store the 
waste generated. One main proposal from many of the respondents in Group A 
was to have a separate bin for plastic waste at the disposal site which would 
improve the waste sorting and recycling considerably. This is quite important as 
in both the groups, the most common type of waste generated was the plastic 
food packaging. Hence, although effective, it appears that there are opportunities 
for improvement in the current waste management practices and infrastructure.  
 
In conclusion, it can be said the survey results as well as the predicted results 
show that the students sort and recycle the household waste at a rate higher than 
that of the region’s average rate of sorting and recycling. Even though this is the 
case, the current collection and infrastructure needs improvement if the rates are 
to increase. The main motivating factor to engage in sorting and recycling is the 
knowledge about the significance of sorting and recycling. Thus ensuring that this 
knowledge is conveyed efficiently could lead to an increase in the recycling rates, 
at least among the students. The convenience of having the mixed waste bin and 
in addition a lack of bins (both inside and outside the apartments) for different 
types of waste keep the people, even the ones who sort, from sorting thoroughly. 
A lack of space for bins inside the apartments is also a limiting factor in TOAS 
apartments especially. By tackling these issues that deter people from sorting, 
not only can the rates of recycling and sorting be increased, but also the motiva-
tion levels of people to engage in sorting and recycling of household waste can 
be boosted. This means providing more bins, both inside and outside the apart-
ments along with easier ways to sort and store the waste, for instance. Addition 
of separate bins for plastic waste will also improve the recycling rates. 
 
The study also intended to lay the foundation for future studies to improve the 
waste management practices. With a more comprehensive study and better de-
sign of survey, more underlying elements can be identified, and the source seg-
regation of household waste and higher recycling rates can be achieved.  
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